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摘   要 
以厦门树白蚁（Glyptotermes Xiamenensis Li et Huang）为材料，经 PBS 缓
冲液（pH 6.7）匀浆抽提处理、硫酸铵分级分离获得白蚁纤维素酶（Endo-1,4-
β-D-Glucanase，EC 3.2.1.4，简称 EGase）粗酶。进一步经 DEAE-Sepharose Fast 
Flow 阴离子交换柱层析、Shephadex G-100 凝胶过滤柱层析等纯化，得到比活
力为 458.7 U/mg 的电泳单一纯的酶制剂，测定该酶的分子量约为 44.8 kD，等
电点 (pI) 为 6.1，酶的紫外吸收峰在 278 nm，荧光发射峰在 334 nm。 
该酶水解羧甲基纤维素钠的 适 pH 值为 5.0， 适温度 40 ℃，米氏常数
Km 值为 7.197 mg/ml，Vm为 0.774 mmol/(L·min) (pH 5.0，40 ℃)。酶的热稳定
性研究表明：该酶在 pH 4.6～9.0 和在温度低于 45 ℃下稳定。 
化学修饰剂：溴代乙酸 (BrAc)、N-溴代丁二酰亚胺 (NBS)、碳化二亚胺、










酶也都具有强烈的抑制作用，其半抑制浓度 (IC50) 分别为 3.8%、14.5%和
16.2%。其中乙二醇的抑制作用是可逆过程，其抑制常数 (KI) 为 3.8%。苯酚对
厦门树白蚁 EGase 的半抑制浓度 (IC50) 为 0.25 mol/L，其抑制机理表现为竞争
性类型，苯酚和底物 (S) 竞争游离酶 (E) 的结合部位，但不能和结合酶 (ES) 




















Endo-1,4-β-D-Glucanase (NGase, EC 3.2.1.4) was purified from Glyptotermes 
Xiamenensis Li et Huang by extraction with 0.01 mol/L PBS buffer (pH 6.7) and 
ammonium sulfate fraction, the chromatographyon DEAE-Sepharose Fast Flow 
Sephadex G-100, The purified enzyme was a single band on polyacrylamide gel 
electrophoresis and the specific activity was determined to be 458.7 U/mg. The 
enzyme was determined to be 44.8 kD by Sephadex G-100 gel filtration. 
The enzyme (EGase-E) was modified respectively by several chemical 
modification reagents, such as bromoacetic acid (BrAc), N-bromosuccinimide 
(NBS), Azodicarboxylate (EDC), acetic anhydride, p-chloromercuribenzoate 
(pCMB), β-Mercaptoethanol, and acetyl acetone (AA) ,Hydrogen peroxide(H2O2), 
Phenylmethanesulfonyl fluoride(PMSF),at certain condition, and the residue activity 
was assayed in normal reaction media. The results showed that the residues of 
histidine, tryptophan and carboxyl of acidic amino acids lysine and arginine were 
necessary for the enzyme activity while the residues of mercapto, disulfide bond, 
L-arginine guanidine, Sulfide, serine deformity,were not necessary for the enzyme 
activity. 
The enzyme modified with N-bromosuccinimide is totally inactivated and its 
characteristic peak of UV-absorption spectrum at 278 nm also destroyed, the 334 nm 
peak of the fluorescence emission spectrum is gradually descended and eventually 
lost, indicating that the tryptophan resdues are essential to the enzyme function. By 
the method of C. L. Tsou's plot, the number of essential Trp was found only one.  
The effects of several metal ions on the enzyme activity had been studied. The 
results show that: Cl-,Br-,I-and Li+,Na+,K+ had no effects on the activity of the 
enzyme, while Co2+ could inhibit the enzyme activity by 40.1% when its 
concentration reached to 0.45 mmol/L. Cu2+,Pb2+,Hg2+ and Cd2+ can inhibit the 
enzyme activity with the inhibitor concentration leading to 50% of enzyme activity 
lost(IC50) were estimated to be 0.51,1.2,0.18 and 2.5 mmol/L,respectively. 
The inactivation effects in ions solvents（Cu2+,Pb2+,Hg2+）have been studied 















inhibition constants have been determined.The results showed that the inactivation 
of the enzyme in these ions solvents was non- reversible reaction.  
The effects of several organic solvent on the enzyme activity had been studied. 
The results show that: methanol, ethanol, propanol, glycol, propylene, glycerin, 
acetone, dimethyl sulfoxide, 1,4-dioxane and phenol, inhibit the enzyme activity in 
different degree with the inhibitor concentration leading to 50% of enzyme activity 
lost(IC50) were estimated to be 10.1%,15.1%,16.5%,3.8%,14.5%,16.2%,0.85%,0.58 
mol/L,0.48 mol/L,0.25 mol/L.The inhibition Mechanism of glycol and phenol are 
reversible,The inhibition constants(KI) of glycol and phenol are 3.8% and 0.64 
mol/L. 
Key  words: Glyptotermes xiamenensis Li et Huang; Cellulase; Purification; Enzy- 





































































科的堆砂白蚁 Cryptotermes、楹白蚁 Incisitemes、鼻白蚁科的乳白蚁 Coptotermes 







厦门树白蚁（Glyptotermes Xiamenensis Li et Huang）购自厦门穿山甲白蚁
防治公司，厦门由于自然条件很适合白蚁的生长繁殖，因此白蚁的分布很广。
厦门树白蚁的形态特征归纳如下[7,8,9]： 
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